PCT 



n iff y % gi 



(51) S§g»|*#£7 

C12Q 1/68, C12N 15/09 


Al 


(ii) WOOO/28082 

(43) BBK^BR 0 2000¥S£ 18 0 (18.05.00) 


(21) HKtffiPS^ PCT/JP99/06213 

(22) MSB 1999^1 1^8 0(08.11.99) 

(30) mftmi?-* 

»«5F10/317476 < 1998^11^90(09.11.98) JP 

(71) fflBA (*HSrl»<-i-^-C(7)*^a^o^-C) / 

(EIKEN KAGAKU KABUSHUG KAISHA)[JP/JP] 

f 113-8408 m*»XjKE*»lTB33#8* Tokyo, (JP) 

(72) ; *5<fcU? 

(75) $8E#/ttiMA OMSfco^T©*) 
<A«liS(NOTOMI, Tsugunori)[JP/JP] 

§(HASE, Tetsu)[JP/JP] 
T324-0036 tB*»*fflJRrjTT*Jbl381-3 
*Wfc***fttt IB«#3£grrt Tochigi,(JP) 

(74) ftax 

iKMciJJlS, ^(SHIMIZU, Hatsushi et al.) 
T300-0847 5K#*±*miprrM-l 
gj^O < « f ;U6f@ Ibaraki, (JP) 


(81) ttfiH JP, US, BtfMMf (AT, BE, CH, CY, DE, DK., 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)TitIe: PROCESS FOR SYNTHESIZING NUCLEIC ACID 



Flc 




target 



Rl 



R2 



Rl R2 



R3 



R3 5' 



Rlc R2c R3c 3« 



Rl R2 



Rlc R2c 



Rlc R2c R3c 



(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5'-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution. A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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mm 

^ & win k * mo * * s '* * *^ * * * • 

H W Site ^PfcttJ 101" 3 73&<D-^ i: It PCR(Polymerase Chain 
Reaction)$**& £ft-t ^ S (Science, 230, 1350-1354, 1985 ) 0 PCE m±, in vitro 

X^#J^?££3: x. Sfigft y-^*: LXmfc < Jf&ffl^ftWSo Ufr U PCR 
>F/ Ati$g<Dg;|SfC{£oT\ 1 J&S^f£(SNPs; single nucleotide polymorph 
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isn)<Z>8¥#r #&i<*ftTlr> 5 9 7*7 -f v-cDigSlfi^'JC SNPs j; o (c^Stf 
5Ci:tJ;oT PCR Lfc SNPs ©&tfJ#nrft-CifcSo t&fo*> v Ej6£fiS*j 

t:i±, r^-r v-©*jgtijtt5 lJgsoffiito^-e'^ pcr wcwts 

fe"{3«^<^^m^^*Hffi<b^nT^So LCR $£ (Ligase Chai 
n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) tt, tftffl*mfcfc*Ii*J±C;^TIMg-r6 

& t> r v > s o tUttJMiB^j u& o 2 00 ro -7* %> z t 

tt-CS&^OT?, M^^©^MW«ie?iJ(7)Mi:^^ 0 LCR 
lfcfilli:iii:©«SSWMfcf^:i:^^, PCR ^tllDF^i 

n& dna *• u ^ 5— g"e**f*xs*jnit«fRttftasc#r5»is4«^*nT 

*W»ftEWftt»SBfc UTffl*l«ftlBW*»oDMA*Jt«rS*ffitH:H SDA& 
(Strand Displacement Amplification) [Proc. Natl. Acad. Sci .USA, 89, 392-396 ; 1 
992] [Nucleic Acid.Res.,20,1691-1696;1992]i:li?(itl?.^^^^6nTV^SoS 
DAtttt, feSmaiB^J©3' ffl!l^M6«}*7-7^ UT«tt»&J* 
*fT o St. 5' m>J{3 2 ^ICW^S^Ci^llL^tft.lHI©^ 
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oTSm(displacement)^n€)Ci:^^SDA^hl^«nTV^i»o SDA&T-fciu 75 
«f - h t T T - - ;u $ ■& fc IB^'J * tofMUfit fSM?'J *»AUT*<cifcC:. 

fcfr *k HjiJMH £ ct o T * fc £ £ ft 5 - * * 5&*fB*t8£JS&©iBj6 i: & S3' -OH 

01 4: ITli UT i: ItWJffl £ ft S o C <D £ *> CSDA&fct 

PCR&T'&M ilftot^ fetttl&ffi&fflffll * ^ S U fe o 

C»tt*«f3 £ 5 t-£fi£©|5g©S« h UT a^dNTPtf) J; -5 &dNTP|^#£*Uffl 

ofcfdffltt»£ft£o iifccMfcii^Tfc^;* hr*:7©«H*#oTH3 
fcl^fcSo ill*"^ *»©EJ3JfcSDAi££jfofflrSfc&fctt> ^JsaSSftSfHtS©* 

-c * 3Sc n o coi^^-c tt^affiwao^^tt e> ft s »t»E *** a . 

mmte&&fflffl*^%£T2>m®e>mm*&}l It, NASBA( Nucleic Acid 
Sequence-based Amplifications TMA/Transcription Mediated Amplification i£ 

fcfcnfttftsja^am&So nasba lis ^rna^^^ut T7 ru*-?- 

L 7 D - DNA 'J ^ 7 — tf £ «fc S DNA £ ff ^> utlSIt^ 2 
2 *tlh U 52*i DNA £«fgi UT T7 RNA U / 7— b? 

C ctSfe^Sff fc-tfT^S© RNA £ig«T5£lS£T-*S(Nature,35(),91- 
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92,1991), NASBA 8:2 *8 DNA *%J&t 5 < ofrOJraJKWfctelfiftR* 

i5!*E¥i**x RNaseHs DNA # IM -7-- if, LT T7RNA # 'J ^ 7— if 
»©as*oji^t>-e-A«^i:&5c:i:^f,, SDA tmmtznz hcDig-efct^ipj 

##f;£f?£2: ItaS^t^^t^ibi v 0 c 0 «fc -5 (c 4Stftlo«Kli«Sl6 1= 43 v * 

tztZtt, RCA(Rolling-circle amplification) £tWft§#&T*fciu M&Ji&MSi 
?|J©MTTV1 K.D^rp-/ (padlock probe )t3*BMf$&£SiE^J#j&ISL 
DNA £S«^LT£j&Tt5C£#^£ftfc(Paul M.Lizardi et 
al, Nature Genetics 19, 225-232, July,1998) 0 RCA Tfciu 1 if* * u 

tsnmit Lb/* k o >y * 7u-7*mw. t tzmmtmmm&ftKfcsi* v u # 
-^n^ 0 racffi*iB^j^^^sisJ!«^iiDsuaieiLfefl}^*j#ofe 1*8^ 

fe2)o 

3' -OH 0tt*&fcl^RSfc*tLTBu 3' «(C(5j-M±«ig^lB?iJ(3M^^ 
IB n £ ft fz * x * *jg T' 7 K > ;u - 7* 4 Jfc fig * # 5 # j£ # & ft f & 5 ( Gene 
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71,29-40,1 988 ), Z(D £ o te^TV>)U-7fr &%*mmt Lfcffl«i8£- 
PCT/FR95/00891 T?tt N ffiMWftttaffiWftaiSUfcSlSJIIlS^-eHI-llifcm- 
(base pai^ing)^^tr&»T!^-|i±T^^,IS^§#l^•r5X7 i ^7•^ 

ft gift&i^S^tc isr^-f v-£>$»fr\ Sift i: f ZfrfcoiMMIftmomT 

7--)ltZ> 3' *W££||$b£$l£(EP713922)#&£o 
^#^fM^^^S£;©qI^t*ll(c^UT^5fe© PCT/FR95/00891 hl§Mi®F^M£ 

sfto 0 St, dna ^im^— v<Dmmttezte^&m£ffin*7'7 j -?-tL 

Tt- ijzf7 £ h'^ltjffl^ns 5-211873) 0 l^icnf,lt ffiMil 

£$<D 3' -OH cDjffi^^A d e{tt^^pj^i:-ri.*.OT'{i^Uo M£!f#gt¥ 10- 



WO 00/28082 



PCT/JP99/06213 



6 

510161(W096/17079)££^T«U RNA # 'J * 7— tffc J: ot^¥^5 DNA ftg 

3c:fc£ii$£UTI^---ia±fc: 3 , *aa&7'^-;u^#fe^^ir>;k-r«l 

it#*Uffi£ftT^£ 0 RNA*\0lE¥fc* ENA*e>DNA^Oj8»lK¥* 

*fflbfctt«©ia«*is©iittftii«ifcrso 

DM* >;*7 — tffcfc, SDA^RCA7?*«ffl^nfc#*-e*S. bfru fei:x.dCD 
<fc 3 &§#li V ^ fc i: U T > 7? << T- (cg^> < tes te tfLttSM 
<D <fc 9 & * 3* -OH § £ # c ^ fcffe® 3 ft § 0 

^£T'#2PJ3#£>&, ^(OTTD-^tit^^tz<m^^JS.-b^ 3' -OH© 
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a)(sJ-0I±0-g(5F 1 clZ7=.-)\,TZ>ZttfT'g&ffiMF 1 £ 3' *iS&fCtf}| 

c)^F2 clc;{e»&iB?iJfr£&SF 2$3 , «(C^tf^Uu"7^l/^5 : - 
IM v— tf^J;S^1ffi^fig^fT^Ts lib) T-^^nfeffi^^g^t 

-il±©3';fc^£#£1-£$Ij$R lT-&tK RltfRl ciZT--)\,TZ>Ct 
C 3 D ^^<^*)^T0 2-o(DMMX2i5J:t>*X 1 c^T-^^ti, X2©5' 

x 2 : ftfcn&mmztt-DmcDizmcDmmx 2 c (cffiM^^igaiE^j^^ 
x 1 c iftfen^&mwztt'Dmmit&tfzMmx 2 coviMiz&wtzmw, 

sen £tafg©#£„ 
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i) **X2#fiR«F2T?*D, mW,X 1 c*MB«F 1 ctfeS C 3 D fciB« 
0 * U 3 * * U *^ K ®«« F 2 h ft zmmoM® F 2cl: T ~ -;u 

£: <r3X« N 

iv)xrn iii)fc*tt5».i omottftttfteftqrffifc b&ilCW^ig 
Sia^fto^Uzf^u^ K£T--;i/£-feK ^ ft U Tig 2 

C5} li iii)0<a**ftt^*qri6fcr*«**«R2 cl?»t), frr3XS iv) 
C*tt*at-U^7^l/*f-H^ 9WX2 cTOR2ct^!3, ««X 1 c 

C6) xsiii)*j:tf iv)c*»sia*«is^3y™att«iifc"rsxs& % i»s! 

4*&£ 5 Ig iv ) -e^jg^ tit Mean Sc 3' fill (3 7 -5 7 £ * 

C73 EJ&tfflns&tf'jzf;** u;*^ Kfcttffit^ttS toil 

T-ZttgCfcttayWOfc*) ^ (F2 c/F2*ilFR 
2 c/R2) I (Fl c/F l^M 1 c/R 1) 

C8} »S.i:a5tt»A«RMAT!ftU % XJi ii)tc^(tS«4lllR^$a£4EW9K 
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BmH^r=-;u£#fcMiB*SS»© 3' UTttJMtert* 
C) HuiB;u-r©^t, 3 , »{liiJ(c^ai-5;u-7-^(cm^*maia^^ 3' 

ffoT^ HB) "r^*nfcfflffi«*atftuT*©3'*j»*isa^j(g^*«nr 
d) no (cij^r ysfeJBftiaa^ig^nriBftttiBiiufcaiftxfiA) c 

£ Sir fc &»S ttSXfi 

(11) M£x*§C) fc:m*3#V:J**Utf?-K&^J^j&fcUT£fifc 
*nfc«*Ml*x«A) t*tt*»lifc1-sxs*^tr Cl 0} £33«©iili 

Cl 2D HA) ££tt££^# C5D fcB«©*fcfc:J:-aT£j*£ftfc 

c 1 3D mmm&mmm<D#&T?mmi^mmGimto&fi o c n * 
C9D tia^^^^o 

Cl 4} iMIII^^OT'$)§ C 1 3D £S3«8£>£i£o 
C15D £ 0.2~3.0M<D^*^ C 1 4 D £13*8© 
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c 1 9 d ttK©tta«i#4TT? c 9 : - c 1 5 j tsB«©^r n^oitfi 

C2U WT©S**£tr, l*«±tcffl*l«a:<aaE3a|^5fc:ajS$ 

i)»ffii:«c«ttK0fS«F2c*X2 c F2 c0 5 , {RiJ(;^g-ri ) F 1 c 
£Xlci:-fS C3} CllCt'J^^^F 

fc©M#Kffiffi$j&JSa£E#I£{5tf:* U 3 7 £ l/^f-f - h* 
iii)i*Sfcfc*ISK©^ttF 2 c0 3*fflt_(ftl-rs««F 3 c Cffifflft&Jg 
£E*l£#o;*- 'J if* >? UX? K 

W)MKft£OffiMil^JSft£[J(&;«M«K1-2 DNA 7— {? v 

2 2 } i i U u"7 £ b H & s i )©* 'J =f 7 * U K 

4: LT£ja3ftfcfitt«fc:fcW-3tt*©»«R 2 c £X 2 c £ U R 2 c © 5* 

fcH4KT*R 1 c£X 1 ctt 5C3J(c|3|g©^<J=f7^U^-^ KT-&3C2 
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C2 3) Mfc{Wn«fcttT0S*ft£*N C2 2D CiBfcO** K 
vi) i)0*U n ^u^ K&^^ue^fcbT^fig^ttfcffiffl^fcistfSftjS 
©fR«R 2. cO 3*i»K:(5ia-rs«*SR3 c fcffittW&Jfi4£E9»J£#o* U if 

(2 43 (2 1} — (2 3} tz&WHD^ttitHDZ-y Mc N Mfcffj&nWfc: 

sfeftoifi^iBJU^s&jtnttft&a^o *5grat*^T^ cois^j^i/- 

zmmtzmmt, 
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stttt (i-ftto^F i c-?>r i c) (dmiz y iMwmt zmm 2 c ($>zw± 
R2 c) tnmtoizmbfagmFte^tsa 

> u ffiffin^oie^ & 4 x. s t # , c © tb & mm & a w © jggis?!j t *t u x m 

5Stti»EJ»J*4A*IIS!fcbT«i6rSia»E5ll*dtr« **0Ifc*ittSJflK 

i *it*feoTi, ^rtoffi««&a«E5Ui»«**ris^*^rntts 

aaWfctt*«Wt*Jt5mIBSK4«*r5fflMWftffiSE^J©^7'©»t± 
*IBMt ctoT^^tiS 1 *«±K:ffi1itWfttt*EW* t SSi:t:attUfett» 
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i 

u KSI*#*ft 5 - £ t X *) . ^fiMIre ft SttS8l«i4uoiRtt^iiA$n 
So ftS^ttx £^©**U:*^r***KfcUTft^*;ifcfc:J:oTx 4fi8«5 
■c*Stttt*m3fctto»»»i: , r5c:i:#-rf*s„ dna -c* 

3***fcB-«±©HSF 1 ctr--;i/f^ii:ii J T§5^F 1 SGI*, d 
©fi^F lA»HI-«l±OF 1 cCTr-^s^fcCi^T^ ESttte^RrtB 
F 2 c ££tr ;!/- 7* SJBrt-T S Z t WT' g «fc o T BM&T 5 3 # 

tsmiit*)^ co«*S*ffi*«l^fi!Stc:|iJftbT^S^fc43VNT«f«-C 

ffittM^m^ns. ^LTK^nfetioa'flKc^fti-siKWR i c (em© 
ra) sVttaswig^nrfliftttJiBfcas. c©r i cfcffittw&*»E?!i*fto« 

I2?ija^(Z)ffiMISi:* s >'i/-7-«ia?!J^^bTSS{c^LfeM (2#^) # 

£ ££&aflg £ <i x. T ^ 5 IE 13 , &M'(Dffi®fr MiRf £ c: i: #T* * 5 „ 
fcBft£ftTV*3*<B-$\&S^tt ^f^ODNA^RNA ifi&m ^tlt^tifcot^ 
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$>2>^&WL£.®}<Dmm, mm. mm®, mm&z^&znboiM&wzjptz 

fl&l*l^£ffcO^ADNA, &£^fciRNA#tlri;*i£ 0 £tc*%WomMl±. £iI3£ 
t&T*g&ffi®F 1 *mX, ZOmt&F 1 &m-m±V>F 1 cCrr-^t^u 

o®i«X2tJWX 1 c4:Tf***n, X2©5 , «fcX i c&m&gntc*v 

x 2 : ftfeot&mmzft'DmmamMx 2 c ^^m^^^m^j^^om 
x 1 c :ftfe(Dmgm&}*ft-ommi l z]8tfzmMx 2 covmvz&Mt^mMx 
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«Xlct©ffiltf, 0-10 0m ^?>(3Stb<ttl 0-7 0i&*£&3 
£-5 ttgaff £o '&*z:©fWiiB:X 1 c i:X2&£$fc^&jar£jj*LT^3o ^ 

EiWt^L/T7--^rSi^#T#*Jfia6E^Jt:^l / Tfflllfl«j&E5y4*$tt 

So 

«r«««X2*J:0fXl cfciu ii«ttS«1-Sii:«;<iSfigLTEiIdnSo 
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*LT*©3 , **C*V\Tfi*l«l^rt©jejSlfc3a:*-0Hlfift4it«i:k, © 
h £ fc£7 p ^ i/ <7 U S> > ( bromodeoxyuridine ) t V > o tz MtiLi&T' 

ff^cii:i) J T-§SIIJtolIft^^Oo 5-200 iDSStXtt 

10-50 i&&tt£tZ>o EWttSW&ttift^fiSSiSftttMt-rS&ftlC^U^^-Hf 
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$ t) fc * ft ^tt*8Wlttfc¥£j*C iotiitsct #M i: & 5 d £ A> 6 > 
tt»<*-e*ffi4«iai:7 , =-;H-SSU»ojSlft-eftS 0 ^t^^i^C, 

&*J*rS*fS«©«fti:Sljl¥tS^*Tffc5o 

3 f£fl*(W095/05391 , Proc . Natl . Acad. Sc i . USA, 9 1 , 6644-6648, 1994)&&£n"£&So 
Z <Difc*&BM tC X % * U =f 7 * u ^ K £u * ft g # & 018 tCfg-££ #T * < 

W*&j*li:1-S»^t:«4^ M©^teJ5&«^^ll^(cffltS^ft^<ii:/!p^ N # 
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&«8£^tr d i: #T* * SoX 2 £ X 1 c fc#*ft*lx 3' 5' 3fci$tcffig£ 

* if 4 a $ 3 - k r 5 dna & 5 c t t*T* % s . ffl®.mm$z®Mm ttzzt 

RNA jJ?»Jp<7-Hf*«gsilf57 , D^-^-iB?!ISESt-ii«s »B£©ilr$« 
£ ft 0ttEfttt&tt*E8ltt V ^ 1*ft * 2 *IS i: & o fc»£fc«g& f -5 & ©-£;& £ o 
3£E*J *8o«| 7--)\, u fc-ttIB 53 £ o fc § tc « C »T*lfl|-r 5 , 

l^t§di:i:J:o^ *>^*K^©1M?* W^T-fc^o -ffct)^ IBIS 
-^MJiSSrtT-s &3^fc* in vitro T*©l£¥£: * •W^K^©HIRfc:*Uffi1" 3 C 

±13© «fc o &flti£©*%ii0£ J:5*iJJ7^U^KI±x fls^ftj fc^fifcl" 5 d 
ii^t^So &5^tt^©«»4{WIS»3R3&^(Ccl:oT«JWfU ±IB©£?& 
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f-h* (B5fc#ttS.FA) it, £?X2 (F2tC*S) ^S^iSiltT- 
UffiffiSteJS©^ fc & So B 5 C*^Ttt F A t LT&miftltzm 

mm&Ttt-T'v'C?- (F3) *e>®tBiiM&/* tiotii^n, 

l*tt (B5-A) fcftot^S. »&nfcffl«l«{C»UTHfc:««|«^*ff 
i<7)fc§B5-A©fflffi«fcUT^fiR*n5«»03 , *J8»^[±, *2P£ 

ci'ot vw&Bftifi&mtm&&^&iz*m£i3iZt, r^woxi (fd 

fci, g-i±OX 1 c (Flc) C7--;H, SBSflSfcbfc^SSJfeyji 
tt (135 -B) 0 -€-LT^© 3'|JC&mX2c (F2c) *«MS*fH&£-&# 

2 (F2) &t=.-)il, znz&j£&&iitzmmm&j£&'<7t>n2> (bs- 

g«ifo £ J: o T g& * ftJ£g#i&i!r# Rfllft tt«S i: ft 3 . 

»-e*5.i*oi)S«!(E)tts Mt^ifciic iot i *ii:tn{fstf 
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^liWdStf, ^^(intermolecular)Sli&=t intramolecular) 

i: c: 5 T* H 5 - ( A ) (Dtm £ nnt 3 tz © tc tt x tt D to t ft feffiM^ £ 'J> 
7<fV- (F3) &aifcffljrrs 0 Z<D7$* — 75 4 

mommF 2 c ^ah^i: tT^^nfeiaMiittg^^n, 1 # 
t^-^-t^^^r 1 c*m&ftm&&Piffei3iim£tz oa 5 

-^^v- (F 3) *e>®^36«giJ&$ti5^S**fe5« g*^tt3&^ffitt-f 

7*^>rT-©|ils^raS(Tm)§^ >t-77-f7-©X 1 (Fl^Rl tffl^) ft 
-^tSCtfeft^o "f fcfc^N (7">£ — r^-T v—F 3 : F 3 c) ^ (F 
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2c/F2). ^ (Flc/FlX (T v-/$gMfc£W- 

53'fl9©SC«) ^ (X2c :X2) g(Xlc :X1) T*ifc5o fciSdCT* (F 
2 c/F2) £ (Fl c/F 1) fcLfcOtt, F 2Wl-7$frtZ7=.-)\,t2> 
<fc!)&ftfcF 1 c/F l®<DT--)l*ftt>-&ZfcSb~C$>Z> 0 F 1 c/F 1H© 

T^-;bft#^rt©£f&&©"T?«ft*j izmts nr^**iSv>„ bfrb<fc DM£bi> 

T-omanz&^x &#iti-^ §-e& 5 c t &t a * -e & z© 
«t a t * c t c J: o , si^wta^&sjss^^^f sct^-ct 
-So iutsift(Tta)tt, flb©^As-^-efen«m~;i/f zmmm<DM$tM& 
ttm&zmm? & xmmmicmmt * z t &t- § u 

^a^^ X* y*>?" (contiguous stacking) W«ft-5J&££ji&ffl'f 5 Z t 
*)T-^So 3>r^i7^ **y*>^«u %.mx-&T--)i>?%ztW 
•CSfc^a-Uzr**!/** Ktf2*««BJ^fc|»«-rsci:K:J:-3Tr=-;i/A» 
^g££5^lfcT&3(Chiara Borghesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1 992 ) 0 o£ *K 7^-7"^7-4F2c (X 2 c ) {C|?M&£-t*\ 
#ffitfi7^-;^ § * V> ct o t t£It UT£ < ©fife So C o tntf; F 2 c (X 
2 c)i»m-;i/Lfci:ttc^«)T7^^-7 , 7>r -?-©7^-;u#qftii;&5 
©T% »CF2c (X2 c) ©7--;u#tf$fc£n5dfcfcfcSo £©1**1 
(cS^^Tx -«©££&£ v-fc UT&fifc:* U if 7 * Utff- K©££E 

DNA'v >J * — fe* ic «fc o TJifigf 5 £ i: * T' £ 5 . 

F2c (X2 c) *m^mmmt?mkv>w>&\z{±, ntezii&tz&bms- 
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r i wmmizftmtftZo t-&t>*>, f2&rna©f2 cizt=.- 

RNA HTJVit >J *tt'"¥>DNA/RHA2 *«CDRHAfcf^fflf S U #7 7 U T— tf fc £ 

<fc o ZftMttltt. F 2 Ufe DNA & 1 fc£ DNA/RNA2 * 

ticD RNA SSfHtfcfciu RNaseH -£\ -g|5©ii^i:^dSji^T^ 

1 c RJII&ttl? t T 3 to© T £ 7 - r 5^ "T- £ & 5 0 

m^fife-r5^i:^T-§5o f&fc*,, RNA ^iihlts ?OF2cC7^- 
-N/fSF 2#>£> ©ffiMH^ WlZ%<D 3' f J £&gf 5 F 3 c £ 7> - -^f 3 r 

>^7-r7^T-F3 ^^^^ -r s mmm^m tw&t&, mm^mmx- rt 

mm$titzmmM*mm£Lz%(DR 1 c^t-^ht-sr l^sfrg^-r § 
mmm&m, z lz yitfiitsR 3 c &t--)\,?2>r 3 ^^^tt-s 
fflfiim^ £ s&H& & & ^ tb z t^zommm&mfcfo m&w&m c £ o t 

MfffSo ^X.e»tlfe^^©TT-Mte¥^{3DNA/DNA|g(Dgm 
iSt$£W U $!|£¥$^rS&£f#-ef#o Bca DNA # »J p< 7— © J: 5 & DNA # U 

7 v—ezm® bt^ rna fr?><DSg 1 (d 1 #$fa^©i§r/#©^&£-3\ 

«© DNA teMMttZ) £jfc * N-<Z>g»* fc J; o T ff 9 £ £ #T- £ 5 „ 
£Z, M±<D&dtefcfom*mEi)^-Z77j^-t\sZftfe<DffifeZft'D 
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«R2c*X2cl;U RlcSXl ci:tWj37^utf h't-feSo £© 
»«**2:»fciai-ia3tl£^* % i^tswts. 

MTZo 3tlSP^fcftCF A£RA££-3tt3 0 FAfcRA**figf 5«« 
ttx JSTF©*:*!^**., 

X2 XI c 
FA F 2 F 1 c 
RA R2 R 1 c 

£CT\ F 2ttiIJ:^M©«F 2 ctWSt)«PJt^5 0 &tz 
R2{iF2S7 , 7^7-i: LT^^nSfflM^tc^snSffijgcO^R 2 c £ 
*BMftfci&gi2?iJT*&5 0 Flci:RlcH:fn?ti> F 2 c;fc<fctfR 2 c©* 

n*nT«EfcttB-rsffiat©ifiSie^jT*5o ic-eF 2-R2^©^ni«±ffiji 

T'&oT&^o ffi*f8£ja*fT-5 DNAjJ«»;^-7— e©^fiafi|^7tc*,«#f 

»3a«c*f^7?tt ikbp€s©fi$-e*oT*+^t^*»prfi6-e*SoJ: unftft 

tc(i x BstDNA^U^^— tfftffl^fc*^ P2/R2c P^T 800bp, M^t<(i 500bp 
UT<D&£X'$>titimmz&f8,£ti2>o 7;u£#-5 PCRT-&. »£g<rt; 

* h U X C J: 5iP*Stt©fiT V ^lfilEiE3»|©^figa45 & T 5 1 £ tiT ^ £ „ 
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TfflMIS^SfT^o WTs H 1 ©(4)£^fc 5 £ -e&ftCa&fi 

(0 5) tll$CDM/i&X|I£&oTV^o 0 lO(2)TF 3 £UTT-~ 

^^i: LTlgl^S^^M^^^ff^ DNA U * VZ'fio Z tlz£ t), 

(4)-eR2 C^S^^nJt^M^^^fe^-^x^ i) M _ X7 -^ T _ 
i: lt©R A*SR 2 c/R 2®i^t)tf 7^-;i/f5, ZftZ&f&m&tt 

zmmm&f&iZs facdvm^T'&zfi azm^^x-ntfti^o z<nm 
mm^^jit^m^x, ^iiDM©7^^-77^7-R3tf7^-;i/u 

mmm&m&ztiZo ict^ii^nswit RA£5'W3&*,FA(cffl 

&IE?!JF l##£-f5 0 F lti\ m-fr?Mz&&F 1 c tii^fricT^-^U 
^M^fife^SSo 3'*Jg (F 1) #n-m±<DF 1 ct7r-;vt5fctC, 

F2 ci^tt^-r^^nr^So z(D)i-7ffift&m&tt&£&nsm&tf. 

HEJUi^O^lgWO^'Jif^^L/^ KFAtiU Z(D)l-7&ftlZT--)\,is 

xmmm&f&om& tt£Z{i) a )i- ommm&mzs Mzm® u*: f 
z\<DXMffi\±,m-m±<DR i ci,zT--)\sL?z>m®R 1 & 3'*^{ch^.t*j 



WO 00/28082 



PCT/JP99/06213 



25 



R 1 3'«R 1 <D®~m^<D7 

«©;i/-rgp^-(z^-;u-rs©(imtR2^<)i^fc^U=f7^i/^^ k (-ffc 
fo^RA) £&3 0 

<D&mz£^TW&$ntz®m&mffim'&®zm& (Ei3 -<8)> rzt, 
jirzzt&x-zzyMmRizmz (H3-(io))o cor^Rira-i 

©R 1 c\ZT--)] / \sXmnWk&l&*^tZ>o 2X, Z<DEifo<DF tRZWifr 
frZhtt, m2-(7)xm%X^ZIx.lfo£mbX'$>2> 0 Ifc^ti 3 -(10)fcw 

3 -(io)iz7jktmmfr t>mftr ^mmo^m^^ z zzxt&^xz 
tzkot&mizntz y mm? 1 z&mfe&ttzw&t-bZo ?-&t>io*mmz 
fc^rfc^ i-D<Dmm<DwmizftiT, znt&mizw&zmtetmtz&tem. 
*m$& ^-D^tt&fcfotfMitho mizmtmm-r &(Dizm\ % i% 

m-muzmkcoK-rMmmttbtzhztiZo ztKbo^-mmmmt, 
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^rtKJS * ffia^fc SnSdfcfcitK £ £ eft*© J: ^Ji(gMjS3&«j8 fig* n s 

3£Jfc£j**&B;, F 1 - R 1 fc*©*BMi2W£ 

F2-F1 (F2c-FlcK SfcttR2-Rl (R 2 c - R 1 c ) ®tt£E9j 
Tf«riE$nSfg«*»jSi^UT^So fc£*.KBI3-(9)-eBu S'Mfrb (R2-F 
2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) t^oM&Z' 

I© * £ jiff bT ^ -S £ #>T*& § o 

ffl b * * f ftfcf^Hf 5 d £ #7? § £ o $ $ N ft ft &ffcp 5 3' *«jg(±;i/ - rfr 
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mbz&Mffi&mzft o & on, imofr-rzBi&t s tz #>v> v M^ntz tt 

^tztbs %rtztemmtLZl±mmT~Zte<&2> 0 U£#oT> FA, &£^&R 
ftmmfrbs ¥ A J PRA(D&o%:Mm*ft^fz*i)3??l'*?- Ktt, 

«fcO f RA$m^t-SJi*iE^tfffiTO%Jg*iB^Jtc^UT^^lia^^*^ 

Mff-rso 

FA, 
RA. 

• mmmmcommm^m^jd dna * u * 5— t?, 

• DNA # IM -7 —&(0&1£ httZ? 9 \z"fr3- Y 

Ltz&iZ, PCR ©J:-5&ffljR-9-^^;H±^5^^, ££&J& 

£ it/at a fc a 1 1±%« r ^ skjss^o -ox* $> s „ t*g* t f 

**tfc»Jb*2;«giT?*S«£-fc:l;JU fc*;TU if* K#T--;i/f 
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c<ss«f^ffl&i$o*,oA«ffl^f)nSo ph (i^-rs dm * <; / 5— ejusum 

Its. mmt\sX&KL NaCU & fcHtt(HHJ,S0 4 BMROiSttJttt fctft 
»©a»figE(Tm)Mif©fe«)t:Ji^lin*nSo *3HO«l«ltlttt, *S/Jfo 
?»:p;i/7S >^M»*#Jffl£ft£o S(cniWft(Ta)(OllSM(cti:s 
;i/*=^> K(DMS0)^;i/A7^ Ptf— ttfcjpJffl£ll«o lkff@&( < ri)(Z)i3g#J& 

©TrM-fSC^r^SoHfc^*^ ^(M.N.-triaethylglyciiie)^ F7 
rfr^VTy^-fplxW&sZO isostabilize{t^£orMB&»©ft±£ 
feWatHfifeSo ^*>f>fci\ SM* 0.2-3.0M, »*U<tt0.5M.5 MSSE 
©«fint:J:t). **iB®tta»«SlB©fl£ji6f^ffl*|iifinf*5. 

s^j©*»s:»»j&qrtii:r statu** g * 5 Rrtfett** e,to 
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if 3 * 1^ K 0 3' 5fciBU £«£ t«B«EWy^ritiBjSlfc ft 5Xlc mM<D 5' *3g 
A i: ^ o fcgg®W*R* * S ^ H: SNPs © J; o Slfe^I^MtM 

>y f - *«iiliS*S ft $Jlli$ (c jfllf&J U fc&IEfiift M ft 6 f Z t £ft 5 0 " 

«*ft«firv i »Si:S-5iifc5& t "Tf#5o cfrfcCDftatiu fci:;lKi|M*fc2o<D 
fBttTfiifiEfc ft ff o T V > -5 PCR & ft ttSHft LtC < V ^J^T* $> 3 • 

So Mfc^ tztZmftffi?U£UZm&temmttJ:Z^t>®Z7'y4v- 
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Mfc**WK:j;fttf, F3 (BBl-(2))'«3 (H2-(5)) X'*bfc79*- 
£ 0 r&to**ISWt±x hu IB C 9 } fc^ufcui^fc 1 *«j±tffl 
CO^feT-fciu F2c/F2B8, R2c/R2H, Flc/F.lHk *LTR1 
3c/F3®, &e»VtR3c/R3Stt, WnF2c/F2BB, ft^VC 

*mmz % ^ T synthes is ) i: mffii ampl if ication) i: \\ -5 ffl|g£ 

*ilfctttf©#ftSJte $ 5 t %s -&(DZt!fo*1&£ unfits t v> 

3'^{3|5j-^±(7)-gl5F 1 clZ7--)],tZZ\£&T*WZ>mt&F 1 £ 
d©**Fli«Bi-*±0Flcfc7'=-;i/fSiii:t:J:oT. 

5'- [r^-rT-rtfcffiBrsfwxi ct7-=-;vr*««xi] - 

*fifc**w&E*j*#p*«fctt, f i izmmwtei&mm (t^^-f 
a) i cizmn&jtzi&mzw (77^7-ra) © 211 isg^it-r 
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M^CD 3' *Sg{i, glO^^^nfcM© 5' fcAlffcir 577^y-FAC 
M^^SIB^J^oOT-s 3'«£tt^ XI £&*k £ft#|5HS£±£>fg 

%<bm&* (D & <D £ ft £ o & 43 C £> £ % Jl- 7® ft iz T - -;U -f S it U =3" 7 7 
U^-^K(is3'*^;u-7-^C^S-r5M^X2 clz*§1il$&S!££X2£#^ 
5'ffiiJ^(i^ XI £f#o&£>£-f 3 0 5fc©£/S^T*y:7^ v-FA£RA£<£ 
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ta^mun & &s tg*s l ttmm fc & o t i ^ ©t, *mn t^omm&mm 
ftmi&ztizcDx&Zo -y^^xns o^-z7?i-?-<Dmmmtft 
zmummmmiz £32 *ti©TO#£ d&v> &*>{z?zv T—emftttt 
5 .fc o t dNTP mmm*® o c t tis i 9 (cisit 

'J 77 T-fc RNA 41 V * 7 — fc?©7-D ^-^7_^ff A UTS < d fc 

© r o ^ - * - % mm t s rna # u ^ ^ — tr t <t o m n &n t> ft z 0 

$£$t>©&m#TOT-&§ 0 xfj;^7n?^ h\ SYBR Green U $>2>^& 

^wass^^Ms^istnit £my)(DmMzw-?xmyt&ig<Dm* 
^*qr^T*$)5o z\nm<nfa&m±Kim^<»fomb%z%nx\<^ft[ 

-^v-ftj;^ ^;u©|g£ fc & & v n z fc e> mm&$> ^ fc 3 ft 
* LTM$rtt©j&T\ 1 M©DNA*'lM7 — t?£fijfflt 3©#W*UT*fc3o Z 

©«©dna* y^-- etau wT©«ta&s6)©*»fiie,nTv^s„ g-fc, cfte> 
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® #5 J: t z mmm *.* & fait© * o m u t *> © N &z\,^±t*;®. 

Bst DNAtfV^5-Hf 

Bca(exo-)DNAtf U^~tf 

DNA # U p< 9— if I (D? 1/ >"7 • 7 9 > h 

Vent DNA * U p< If 

Vent( Exo-)DNA U * 5 —if (Vent DNA U ^ 9 — tf & x 7 V 7 * U T—\£fS 
DeepVent DNA tf 

DeepVent(Exo-)DNA # 'J ^ 5— If (DeepVent DNA # 'J * tffr£>x7 V 7 7 l> 

$29 7 r—>* DNA # ij * 7~tf 
MS-2 7 7-^ DNA stf 'J ^ v~tf 
Z-Taq DNA * U ^ 5— tf (^ffiji) 
KOD DNA # U ^ 7— tf 
^fteflDBMS©*-?* Bst DNA*' 'J * 7— tf-^ Bca(exo-)DNAtf l> / 5— tf fcfc> 

Vent(Exo-)DMA^U^7-^tt,«gtjltSt4i:tttS£ftiiB^&<iSx.fc»lRT 
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fcC5tfDNA^Up(7-*t«fcS«K«lft<!fi-5ffi«HB^riEfiiStt, 1 
£*>>^R(single strand binding protein) ©MtcfcoTiEji^ ft £ c: 
j&*30£ftT^S(Paul M.Lizardi et al, Nature Genetics 19, 225-232, July.l 
998) 0 C©tt/fl4*»ilJfc:j6J8U l*i^>/^I»t5Ci:(:J;o 
rffilitl^©{Sii'/il^^aH^-ri) Z Sofc hx.fcfVent(Exo-)DNA# U / 

■5— fcftcttbttt, l*|gij££r* >^>«£bTT4 gene 32#W$j-e&3o 
ft* 3'-5'x^V7^l/7- fe*Mt4£J#£ft^ DNA U p< ££ s ffiffift 

-^Bew^o 5' fc»Lfc»#T?ffjt-e-i\ i Jtta^iB**fctt»*T?^«ft 

V\> bfrU DNA*-U^^— fe*^j;§ 3'*Sg-\(D^a©^P{^ iS^WT'Ai: 
ft -So bfc#oT. dATP^oT 1 i&XttflP bT «S£ft £>ftl^cfc ? 3'* 

C3'*Wfei:MbtlS-5T*), Clft2$HtbT blunt end 3'-»5' 
i^V7^1/7- b*f5t4^fiJffl'r?.Ci:t,T-tSo fci:x.(fs KBmV) Vent DNA 
t?tt£©iSt$3:8oci:fl»£> N Vent (Exo-) DNA U / ^-Hz £*gi£b 

7 bT <&gft «J if 7 * u Ks ffiffltt£j$<Z)£K £ ft 5 dNTP N 

SW&SOffifliStetftefT? DNA U / 7— fe\ #$EJi&fc*ftt&&#£4;l £ 

AtHo^in *pT fi * z. h * t> , 1 13 © R &£ ft sen £ £ b fz ft 
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«t o & 2 -o*-^-*- t Lxmm -r zmm& 

z <d & o ttfom m iz * v ^ x ma>'&&Rto&i& m * b x tzcd urn t 

n&&*m$Ltz>o i> \s&#ftm®fcifo&mm s: fr&Lxuxb, 
ft?ftizmffimm%ft-ox^te^(DX'Mt£&iz.& t> 2^±t^itbi 

bT » & ^ DNA V / 7 — fc? b T V n 3 i; $ IZ fcJu /jQg&MXfitt 

^-Scto^, ;u-7*(i7 , 5i'x'-(DT--;i/d s qI^l§Si2^JF 2 c (X2c) 
i:, F 2 c — F 1 c (X 1 c) (Omitfr&TZi&MMWtXffii&ZtiZo F2c 
-F 1 c@ (gMffl£7jvfr{£X2 c-X i c [Ml) ©iS^Jttx tSStiEfeifc-f 

E^'j t- & § o b tz if -d x z cd im cc *t b x *g f$ ft & i&mm z & o r d - r £ / ^ 
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mbhtz*V7lz-M®&iz7u-7ZMmtZ>>&%ft&Z>o LfrLm&O&ffiX* 
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BffltaMJfeaM 

mitt. *igBj©ii*Li^©jgjs^cD-gp(i)-(4)$^-r^0^*5 o 

0 2fck **W©a*LV^ttO^JS3lO-«(5H7)ft^"r4lti{;iaT?*5. 

16^ *»wt«tsaai«*tt*o-a(c)-(D)ft^-r«aia-c*s. 

B7fcJU M13mpl8 ©WflftaiJflliciSW'Ss 'J =f* * Utf?- 

0 8tt, M13mpl8 ft»a!l:UT*«WK:j;« 1 #8^K©-&Jfc£ifefc: jLoTfc 

— > 1 : XIV size marker 
U->2 : lfmol M13mpl8 dsDNA 
U — >3 : target &b 

mm-cmitLTxu-z u & «s x & ^ t w t & 5 . 

: XIV size marker 
U-> 2 : *f BamHI fSfctf 
U->3 :m»©PvuII?g« 
l/->4 : »Sfci0HindIII ' 
01O{±. M13mpl8 fci&gJfcUTx ^ J X 1 $&gig<7) 
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mz, -21 itmm dna <d&& io- 2i moi £&-r. 
m i i hbv &*<Dmmi&mmtz aws, xvijitu*?- t&mmtz 

m 1 2 tt> M13mpl8 C^df-nfe HBV-M13mpl8 UT*^B^(c J; 5 1 

So 

U — > 1 : XIV size marker 
U->2 : lfmol HBV-M13mpl8 dsDNA 
U — >3 : target & L 

V->\ : 5Ay7r-y©HindIII«flsK>t- 
1/ - > 2 : H»J 1 ®£ A&JM 
U - > 3 : fgjfcffi 3 

014t±, $->f*J hT?*£M13Bpl8®«&£g*Ti:£fc:* #$6HBK«fc5 1 

*»H»»o^fiji*^K: «fc o t f# e n & &im<o ma-* nsmwiamm 

U — > 1 : M13mpl8 dsDNA lxl0- ,5 mol/tube 

l/->2 :M13mpl8 dsDNA lxl0- l6 mol/tube 

l/->3 :M13mpl8 dsDNA lxl(r l? niol/tube 

b->4 :M13mpl8 dsDNA lxlO- ,8 mol/tube 

l/->5 :M13mpl8 dsDNA lxlO- ,9 mol/tube 

U->6 :M13mpl8 dsDNA lxlO^mol/tube 

l/->7 :M13mpl8 dsDNA lxl(r 2l mol/tiibe 

b->8 :M13mpl8 dsDNA lxl(r 22 inol/tube 

l/ — >9 : target 
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U — > 1 0 : XIV size marker 
01 5 It, gJlo&Sx *J:tJ««ttl6EJtt(target)«:»t-5#««©ffiM 

M: lOObp ladder (New England Biolabs) 
N: tSS&L (JMBbk) 
WT: ^£Sif M M13mpl8 1 fmol 
MT: M13mpl8FM 1 fmol 

0 1 7 (t, mRNA Stt*BffiWK:*^s\ * U 3? 7 l/tf^ 

IjBaa l M13mpl8 rt^SSfetoitlilgl 

M13mpl8 zmmtLTs l*m±\zmttm*&&E&W%Tl£m 
l££ftfcl*K<&^j&;&i££K*;fc„ HiMlfe77'f7-lt M13FA, M13RAs 
M13F3, ^ UT M13R3 £D4SmT-$.5oM13F3 t M13R3 (t % ^tl^ti M13FA M13RA 

*^bJuBjs uTf# ztitzm i kbit -a & t * - 7-5 -f v-t? & 

§0 ^7*-7"^V-&M13FA(&Sl>8;M13RA) «t D *&3&»fcfflffill£fi£©jg 
££ft£^£7*^ M13FA (&S^liM13RA) > 

M13FA (*s^fcfcMl3RA) ©T=-;i/i«<8^fcjec: 5 «fc -5 izzntbor? -f 
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M13FA M13FA£J;£l^«tg0MFlc il IrI D 

/M13mpl8<D^F2c 
M13RA M13RAtct?,^«^©^Rlc t |sj D 

/M13FA tc J; S^ffiffiia®^ R2c izm® 
M13F3 M13mpl'8 F2c (D 3' |«lt 5 F3c tfflM 

M13R3 M13FA£J;S^ffiffiii©^R2c © 3'{IJ(c^1-€» R3c MM 

uOi^ft^^T-tiot, M13mpl8 (DffiW, Flc Rlc lZ^tzZ>mW,£ 

c l tz$Mt?'&$L ^n^o <i n ^ © 7* 5 - £ £ 3 #&bj§ £ £ £ 

(2 5a£L4>) 
20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH4) 2 S0 4 
6mM MgS0 4 
0.1% Triton X-100 
5X **f-;PX***'> K(DMSO) 
0.4mM dNTP 

800nM M13FA/Id?'J#^ : 1 
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800nM M13RA/IB?iJ#^ : 2 

200nM M13F3/IB?!l#^ : 3 

200nM M13R3/IJ8I« : 4 
Z—fvY : M13mpl8 dsDNA : 5 

Kifc : ±§3EJSf££ 9 5°CT 5#Fe3Mu ^-^y h£»£-£T 1 &mt 
Ufco SJ6*ft**±K:iP U Bst DNA # V * 5— fe*(NEW ENGLAND BioLabs)£ 4 
U*flOU 6 5*CTl«fBBfiJ«;**fc. &m.s 8 0°C1 0«-WCfiJ6*#±U 

££ic7)fitlS : ±SBSjiS*© 5^Ll:l #L © loading buffer »fln U 2 %T 
iim-zfji (0.5XTBE) §ioT, 1 ftffik 80mV Ufe. X 

T-^-iiUTx XIV(100bp ladder, Boehringer Mannheim bfco &tt 
f£©^;P£ SYBR Green I (Molecular Probes,Inc.)T?»£UT#K*fltBLfc„ 
^m«±0 8 fc^-T * t) X' th S o £r V - > tt&GDtf > X;i/{C^ UT ^ -3 „ 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & U 

U--rXT-©x*T&&&, *^ t t^;n^T'(i^:^mi!J^nT^^3&^w^*> Kfcb 

T£$WS£E£ft-fco ffi-tMX©/t> KfiD^t., 290bp x 450bpttj£©ys> h*(i N 

IftWf : 1 2A»2*«li:3&ofc*<0(ia2-(7)*J:Via2-(10)4«2*gli:ft 
ofcfcOfcJHMO £J;?>WJ#^: 13 (S3 -(9)t*SfiVM 
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iifctt«©«Ka ft W t 5 d t ft S ft i: U T , fMRBIMt fc «t 5 iBfc ft ff o fc o 

fOTO 1 OfiJfcttft 8 (200/xL) 7"-;i/U 7x;-;«, x*y-;u 
tfc^ftfT^TlfMUfcoClOftT^ftllliKLT 200//LOTE ttlrtt'VflgfffFU 
^© 10/zL ft&IIBBitX BamHK PvuIK *«tV Hindlll ^*n*ti3 7°C2«?IB^ 
ftbfco mfcm*l%7Hu-7>V)\, (0.5% TBE) ft{£oT, 1 EBB, 80iVT"^ 
iilto»^ Xv-*-fc It, SUPER LADDER-LOW (lOObp ladder) (Gensura 
Laboratories, Inc. M) ft{£/BL£ 0 SYBR Green I (Molecular 

Probes, Inc.) "CStse UTtfcKft 81^ Ufco l&m&ia 9 C^T 0 T*&3o #1/ 
— > fct&© it > 7> C ft Jfc» L T H S o 

1. XIV size marker 

2. »Kftl0 BamHI 

3. mmm<D?^M\\mi^ 

4. Mas«g<D Hindi 1 1 ^<b^r 

3, E?J#^ : 1 4, E0J#^ : 15, ££UWJ#^ : 1 GmtftfeZtlZo 
zftt> ©Jg£E?'J tb , Ml * ft & MHg|^<b»rK-a)it ^ XttH 1 © £ 0 
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-e&So $+.olhu ;u-7- (1*11) *$tfW^*o-c*ttffiK*»*ars-cft 

ggfljg^- BainHI Pvu 1 1 Hindi 1 1 ~ 

1 3 177 +L 56 +L 147 +L 

1 4 15+101 +L - 142 +L 

1 5 171+101 +L 56 +L 147+161 +L 

1 6 11+101+230 +L 237 +L 142+170 +L 

Sfcte 101,177,230 56,237 142,147, 161,170 

(ll,15;fitf£T-£&M) 
ti^Sii&^'+'^^^^l'Xbetaine: N,N,N,-trimethylglycine, SIGMA«P£ 

Mi3mpi8 zmmtL, &mmz£% i*m±izmttW£&mmtf$imzmm£ . 
titzm®<D&myj&%, m*(Dmm<D*<* << yft&T-zn^tzo mmzm^vtz 
r^j-?-^ nmmi-c&mLtcbotmK-c&Zo mmvumz, io- 2i moi 

(M13mpl8)t? N mVZMmtbXykZm^tco «T§^^>yu 0s 0.5^ U 2M 

frfomm®, (2 s ui*) 

20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH<) 2 S0 4 
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0.1% TritonX-100 

800nM M13FA/IS^J#^ : 1 
800nM M13RA/IE?iJ#^ : 2 
200nM-M13F3/E#|« : 3 
200nM M13R3/ia?iJ#^ : 4 
#->f y y :M13mpl8 dsDNA /W$m^ : 5 

HBV ate^F<©g5^iB^J^«fi^5i/07e M13m P 18 dsDNA *m®.t UT, *«H8t «fc 
*ttK©^*ffi*K*fc 0 HlCifflUfe77^?-lt HB65FA : 
6), HB65RA (E^J#^ : 7), HBF3 (BJ*|#^ : 8X -?• bX HBR3 (E3?»J#^ : 
9 ) 0 4MMZ*$>Z>o HBF3 £ HBR3 fcJU ^ft^ft HB65FA i: HB65RA 

7*5 ^ T-tt HB65FA (& 5 l^ft HB65RA) <fc t> hlki? e>*BM$£$0jgj& £ & 5^ 
£7*^ v-&©T*. HB65FA HB65RA) i:Rlt5I«l:3>T^a 

tx z*v*>mmzmmLT7=.-)itz£.?izmfi,tc 0 hb65fa 

(fe5^{iHB65RA)©7'--;u^^ {z ^ (1 | ) j : ^( C - n ^^ 7 -^^ v _ igj g 
£ii<!S:£U£:o M13mpl8 ^M^d^tife HBV fc&^r S#ll${S0!l®*->7' «y h 
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Sa5>J(430bp)£IB?iJl OC^lfc, 

©fiiig^ a ftft & jetT t * fc «) fco * tz m®i&mm ( target ) £ *r f 5 
hb65fa mmiz&z&j&mffimcDmnnc tmt 

/HBV-M13ipl8 (Omm F2c icfflffi 
HB65RA HB65RA (Z <fc ££fiMBIf ftOfKlft Rlc h |bJ b - 

/HB65FA «£ &&ffflmm<DfflkV2c tffifll 
HBF3 HBV-M13mpl8 CDff $ F2c © 3' ffiflfcPJg* 5 F3c fcffiM 
HBR3 HB65FA fc «fc 5^fflHSm©fI^ R2c © 3' AKHttfif 5 R3c {cfflU 
:0i^r^?-[:j;ots HBV »£ : P0fi$#iBai&ijfi&&A,;£ 
M13mpl8(HBV-M13mpl8)©«Flc £ Rlc Klt^iM2:f®lMllt]6tffi»| 

1/ - >tt & cd It > 7" ; liz Mm U T v > 5 o 

1. XIV size marker 

2. 1 fmol HBV-M13mpl8 dsDNA 

3. target & L 

£0fi0U fcPtttc, target f 5 fcgfc:©^ ffi-fr-f Xony YO)??- 

£LT£$^#ffi£lS£ft& (b->2) 0 fg1MX©M> Y<Do^, 310bp N fc<fc 
tf480bptt$2©ys> Ktt*ft**u *kj6&t«fc 9 M£*i3MjT"&€k ifi?'J# 
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^TT-©SfSi® 5 ul t> ^n-eti 1 #L (D alkaline loading buffer 

U 0.7%^^D-X^;K50mMNaOH, ImM EDTA)£&oTx 14 851^ 50mA T*SM 

&ifrL£o ^IMXT-ft-^LT^ 5>A^:7 7-s;©HindIII MRfr£<£ 

fflbfco tikM'&<Df)l* 1M Tris pH 8 -?**n&x SYBR Green I (Molecular 

Probes, Inc. )^&&LTMg!£fitfSL£o ^HfiH 1 3(c^^" 0 g-l^-XiJ^T 

©It > 7>fc: L T ^ -S o 

1. 7A^7T-^©HindIII^fb©rK- 

3. nmm4<D£ifc&m® 

^S.IlMl (U — > 2 H»J4 (U->3) £&££&£j?£tiy:2kbase 
Z-ZZ>mmZ"Pte<tt)G kbase W±fc £ T-fatfT ^ £ 3 £ M W b 0 in * T > 
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tco tt-V*. hT*&§ M13m P 18 dsDNA £0-1 fmol t L> SJ&BSiafc 1 mmiSX. 

LfeoHMCTl tmm^. 2%T^P-^^;K0.5%TBE)T-mM*®lUSYBEGreen 
I (Molecular Probes, Inc. O^^St^bfco ^WX7-*-i:l 

Tn XIV(100bp ladder, Boehringer Mannheim)£®ffl L£o 1 4 (_t : 

1. M13mpl8 dsDNA lxl0- l5 mol/tube 

2. M13mpl8 dsDNA lxlO- ,6 mol/tube 

3. M13mpl8 dsDNA lxlO- ,7 mol/tube 

4. M13mpl8 dsDNA lxlO- ,8 mol/tube 

5. M13mpl8 dsDNA Ixl0- ,9 mol/tube 

6. M13mpl8 dsDNA lxl 0- 20 mol /tube 

7. M13mpl8 dsDNA lxl 0- 2, mol /tube 

8. M13mpl8 dsDNA lxl O^ol /tube 

9. target £L. 

10. XIV size marker 

( 1 ) M13mpl8FM OflMR 

^-^y r DNA i:UTs M13mpl8 (M), M13mpl8FM 
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t^fco ^MMT'fc 3 M13mpl8FM <D<m&s LA PCR™ in vitro Mutagenesis Kit 

: CCGGGGATCCTCTAGAGTCG(1S^J#^ : 1 9 ) 
: CCGGGGATCCTCTAGAGTCA (ffi?!J#^ : 2 0 ) 

(2) 7*7 -f V-O^lf^r > 

T*i2?iJ<z>fi£3iM»£: & 5 <fc 5 1 1 fc,tJ|©ttIv*J; tftgi$&£II?!l(target) 

( 3 ) mmsub 

M13mpl8 (m&M)s £<fct>*M13mpl8FM ZMmiZLT. WTC^f 

S^S«Mifflr7>f T— fey h : FAd4, EAd4, F3, R3 

^mmmmmy^^^—ty b FAMd4, RAd4, F3, r3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT (1B^J#^ : 2 1 ) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (E5»J#^ : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 
TAC m&m^ : 2 3) 

F3 : ACTTTATGCTTCCGGCTCGTA (ffi3f»J#^ : 2 4) 
R3 : GTTGGGAAGGGC GATCG (E#J#^ : 2 5) 

(4) Ml3mpl8(D^^^S^m 
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D2W 3.75/zL 
10X Thermo pol buffer(NEB) 2.5 jjlL 



2.5mM dNTP 
lOOmM MgS0 4 
4M Betaine 



4//L 

0.5//L 

6.25#L 



20mM Tris-HCl pH8.8 
lOmM KC1 
lOmM (NH^SO* 
6mM MgSO< 
0.1%TritonX-100 
400 juM 

1M 



M13FAd4 primer(10pmol///L)X& 

M13FAMd4 primer(10pmol/^L) 2/zL 800nM 

M13RAd4 primer(10pmol/>uL) 2/zL 800nM 

M13F3 primer(10pmol/>aL) 0.5>tzL 200nM 

M13R3primer(10pmol///L) 0.5 juh 200nM 

±MRfomz#->f v h M13mpl8s M13mpl8FM 1 fmol (2#1)£»U 

C$ U Bst DNA # U * 7— I? (NEW. ENGLAND BioLabs)£ l/zL(8U) fflttQ U 6 8 °C 
*fctt68.5*CTf IRfHS^-frfco -SJfeSL 8 0°C 1 O^fK-^ibStf 

H 1 6 T-^t «fc o t.FA 7-7^T-t LTS£Sffl£> FAd4 fcffl^fc i: SHU 

B^sotts^o^aswKJtB^a^^nfeo fa 754 t-^ut 

£HMffl£> FAMd4 */8^fci:Stt r »£ffi©»M#£©#»£rafcii«#ilfc 
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mmm s mRNA htLtzmiRRifc 

?-7yhtte2>mM* mRNA tLXs X 5«»©^fift^rffi*tt* 

fc o * — ^ v h & £ mRNA {£, SuJ&li^gi/tli (Prostate specific antigen; PSA) 
b fc«liaT?»-5 miifli0lffl« LNCaP ceU (ATCC No. CRL-1740) £ s # 
%MMMT'& 5fltt#ftt$ « ifflJBflcK562 cell (ATCC No. CCL-243)£, 1:10 6 
~100:10 6 T-S-^Ls Qiagentt (K-C^) <D RNeasy Mini kit £ffl^T£RNA 
£tt£tfbfco mHc«efflbfcr7-f? > -^ PSAFA, PSARA, PSAF3, * UT 

psar3 cd 4 «are& s 0 psaf3 t psar3 tt, *n-en psafa psara * 

PSAFA(&3^tt PSARA)©T--;U^^t^dSi^(3C:ne>CDr 
PSAFA: TGTTCCTGATGCAGTGGGCAGCTTTAGTCTGCGGCGGTGTTCTG 

mm^ : 2 6 ) 

PSARA: 

TGCTGGGTCGGCACAGCCTGAAGCTGACCTGAAATACCTGGCCTG(IE^J# 
^ : 2 7 ) 

PSAF3: TGCTTGTGGCCTCTCGTG (IB?!J#^ : 2 8) 
PSAR3: GGGTGTGGGAAGCTGTG : 2 9 ) 

7*^ T-0#igtt&ft&£&f £3Tfc»fco tfcs *gft<7) mRNA *D-K"T 
5 DNAHSIE?'Jtc*t1-3#7 , 7-i' ^-©ffcgHGU *S .fctfUfllBg*** Sau3AI £> 

77^7- 5'(Hc7)TO / 3'fflKJDfgJB 
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PSAFA PSAFA IZ <fc Z&mttm<Dm® Flc t m & • 

/«WffiSE5«©1S« F2c leffiffi 
PSARA PSARA fc <fc S&J&ffifflifcDlK* Rlc t ISJ 15 

/PSAFA iC J; S£j&ffiMflR(Z)*(1* R2c fcffl» 

psaf3 mmm&MMofcm F2 C ® yfla t Rg?-r s F3c mm 

PSAR3 PSAFA C J: 5^fflMH©««R2c © -5 R3c {Zffi 

M 

Rl&fflto& ( 2 5 /zL pfj) 
20mM Tris-HCl pH8.8 
4mM MgS0 4 
0.4mM dNTPs 
lOmM KC1 
lOmM (NH 4 ) 2 S0 4 
O.^TritonX-lOO 
0.8M betaine 
5mM DTT 

1600nM PSAFA & PSARA 7*7^7- 
200nM PSAF3 & PSAR3 7*^ >f V- 
8U Bst DNA # U p< ^ — b* 
100U ReverTra Ace (TOYOBO, B#) 
£RNA 

±T©fiR#fc**±-CiI£Ufc 0 *!Ufcfc:*VvcB: mRNA ( IfcH) § target 

T?45^Bim\ 85°C N 5#T\ Sl6*ff±$*fc 0 £j»7&s 5>uLcDSi&« 
* 2% 7- # O o T U SYBR Green I TMfcffl U c 
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I/- 


> Bst 


RT 


LNCaPlffl 


1 




i 

T 


A 
U 


2 




+ 


10 


3 


+ 




0 


4 


+ 




10 


5 


+ 


+ 


0 


6 


+ 


+ 


1 


7 


+ 


+ 


10 



8 l^->6cD&jfo?£l//L#£Sau3AIT"?mbU£*>© 

9 U- > 7 ©Rjfoi* 1 Sau3AI "Cmfo bfc % © 

1 0 "tMX^— £ — lOObp 7 ^— (New England Biolabs) 
Bst DNA#»M5 — fe\ ReverTraAce©^rftfr-;S#&V^ t§"!gjS$l#f# 
6ft&frofc (1/->1~4) 0 PS^CIMSSqSETTfck LNCaP RNA # 

flMijt^^ttm^nfc (W->5~7) 0 100 K562 WtC 1 

fi(DLNCaP^^CDamRNA-e*)^mRlHgT-afe-ofe (l/->6)o 

hf*3«J©E5llfc:»SSiJliB»*»(ftSau3AIT«fl:bfc.i:C15s *ffl£ft 
5*S3©*rfrfc:fBfc;*ftfc (U->8, 9)o 

RNA fcffl^fc t) s i^WSMtfff <b ft 5 d #fitR3 ft £ o 

*^b^ t3cts u =f ^ ? i/ * f- h i: % ft * ffl ^ tzmmo&mxvitz & & % 

ft £<> *«HHtlS^<*U^7^U^ ^77^7-i:lT^ 
$£ftS*Slim(is *t:*0 3 , *«(IA»S#*»Si:"rs«ffe«:ffi«iai^©^fij6 
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LTf§3 c £ s g i: Lt^**nfeWltt, A * tt SDA cd £ a 

tzztizx-DZ, i *m±i,z®mtei&mmm&&mz&&$ntz®m&mm 

2 T-oicm t fcti:fiS«'i:tt«tB3^tc, ^ 77--;Kz 
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-T5 DNAtfU^ — KO*t?a&&Ji»Sc:fc#7f'§S 0 JgfZ. RNAftllSfcL 
T*fcW ft Bca DNA : # U * ^-M (DX o tem&WBMi&&t 
mWWLMO DNA U * 7 — g Sttftflf-frfto DNA * U ^ 5 -Hf ftfUfflf 3 

$J i: «fc ^ T*r fc fc3& *,fc -5 «cci fc«±«c < x ^£#8 

B^(-a^ < * u 3 * f? u**- k ftjfla^fc-e-3 ^^•e^&ffls^^oiijss^Brii 
a«©KKfti*Hft^fc»ftrs«ffc&Jiaftiitt-rso 
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a > iii-ii±©-gi5 f i c zztifi-etzzmmFii y mmtzm 
MttF2 c *^tt;i/-r*«j«r* i sxs 

m 

c)««F 2 cHffi«fl5«cffi5!I*»?>35cSF 2*3'*iBK:^tf^-iJ=f7^U^ 

fcffl«WftE5U& 3**iiiifc:^tr^y7^i/*f-K*^-;i/** N 3'* 

2. lid) fcfcvvc, MS^itf^lR 1 clZ7=.-)lTZz£&'e%zm 

fc&^>z aimte&MR 2 c *^tf;u-r^Bg$ns»#^ l 

3. 'J>«i< fc%WT©2oo««X2*iWX 1 ct-cmmatis X205'« 

x 1 c £mtt&mbttS£*i*ttofl(tt 
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4. Iga) J^TOXgt«fcoT«^nsm2oaKTfa6 

i) fR*X2 3&«fS«F2-C*0> nW,X 1 c#fg*SF 1 c"Cft5»'«J«-3ft:E 
ffcCD* U =f* * Utf^ KO«*F 2 Slit*^lfi)llF 2 c £7^- 

iii)xa ii)Tf£fifcS*ifc!B 1 ®tttt®ff«<omft«^llt^tfirie^A 

^-rsx^ 

<Dmmz&i&u *<d i sfflaswus^Rrife&ttJBfc-rsxs 

5. xgiii)CD«S*fi(g^*Rri6fc-rs««A t R2 cc*0x iPOlg iv)C 

6. Xigiii)S3irjf iv){ci3tt5fi*^l§^3&«Rlfi6«itt«li:r5XSft % 
ttBC*tt*x« iv)-e^B&e^fc VM&T--)ltZ7t?9 

-e c «t sttKgMBtttt£j$& «k o t fT -5 m#m 4 g & 5 tiatos^o 
(7^*-77j^-/mmz#vz>ymo < &m ^ (F2c/F2fc£tfR 

2c/R2) ^ (F 1 c/F l£«fctfR 1 c/R 1) 

8. mmtttzmm&MkT'&t), is ii)tc*5tts««i»^*is»te¥»* 
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ft&zft'D.mm-zft o rn&rn 4-7 ft*»£i3«®#& 0 

9. &coi:mzmmz.}nz£z i*m±iz®ffi®tei&mmw$imzm%i 

a) ?*mt s'&mza^Ts ^^mcwwj^^s 
mm%m-m±£ffiz. s ^<Dm^zmmmj:iummn^T--)]y^t z t^izm 
^<omiz^mMm^mmttj:^)^r^rM^timm^m^t^j:m 

B) m-miz7--j\,2vt z mmm<D r*®z&f&&&t bxmmm^^ 

C) mWls-T-Voib 3'*Mi(3{4af Z»-7'Mzmm&)tei&&Wi}Z 3' 

D) XHC) {3i3^T3'«^»^^nr^^i:LfcM$xgA) £ 

10. no tc&tts^yi^u^m *® vm*mzT.mB) \z% 
uT<&i%m&t&-Dtc v *Mizmm®%&&mmi%ztzb(DT-&2>mMm 
9 izmmnmmxmo 

1 2. ^UA)iz&vmmmnmn5izim<Diimz£r>T£m$ntcb<DZ' 

9lzM®Z>l3&o 

14. MjS^P^J^^ot-^SsI^JI 1 3fcM©£& 0 

15. Hi&WtO.E-S.OM^^^^^^^^-B-sif^jgi 4(zgB®©^^o 
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1 6 . n$3 9-15 iztmo^tnfr<D®Mfi&*ft*<\mmB.fo&myi#£. 

1 9 . a»o«m«i#ffiT'e©*^ 9~i5 izimn^rniyxDm^ysmzn 

<D&f&m*v ho 

i)iShfi:5»f«F2 c£X2 cfcUF2 cCS'UCfiltSF 1 c 

iii)iih45SiOi^F2c© 3' fljfcfftgf 3M$F 3 cfcffiMWftffi 

v)g*iv)OlMtfcfcS**l/tf*-Ko 

2 2. ii)©* Urf* 1**^ i)©;f'J=f;**l/;*f- K UT 
&&$ntz&nm&#VZ&M<Dm®R2 c£X2 cfcUR2c©5 , tttt 

Jg2 lCfB«©** ho 
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2 3. SfcttJQttfcWT©g*4^tN m#m2 2 fci3*0*y ho 
vi) i)©*U J7^U*f-K*^fl^fcUT^**tlfc«1iilfc:*tt*flE« 
®»«R 2 c© 3'«t:tta-rs««R3 c fcffi$l$&jfi£ie?iJ£fto;*- »; =f 

2 4. tt#JI2 1~2 3{3lB«©^-fti^CD^y Kfc,5icftflnWfctttt£j#£ 



WO 00/28082 



PCT/JP99/06213 



1/18 

mi 




WO 00/28082 



PCT/JP99/06213 



2/1 8 



02 
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3/18 

03 




Rlc 
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4/1 8 
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5/1 8 
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6001 GCX3CCCAATA CGCAAACCGC CTCTCCCCGC GO3TTGG0CG ATTCATTAAT GCAGCTG3CA 

6061 OGACAGGTTT C0CGACTG3A AAGCX333CAG TCAG33CAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 

6121 CACTCATTAG GCACCDCAGG CTTTACACTT miXTTTCCG GCTCGTATCT TGTGTGGBAT 



6181 TGTCaGOSGA. TAACAATTTC ACACAGGAAA GAGCTATGAC CATGATTACG AATTCGAQCT 

^ M13Flc 

6241 OGGTACCCGG- GGATCCTCTA GAOTCXffiCCT GCAGGCATGC AAGCTTGQCA CTG3C0ST0G 

M13Rlc 

6301 TTTTACAACG TOGTGACTGG GAAAAOCCTG GCGTTACCGA ACTTAATOQC CTT3CA3CSC 

M13R2 M13R3 

6361 ATCCDCCTTT CGCCAQCTCG CGTAATAGCG AAGAGGOGCG CA0CX3VT0GC CCTTCOCAAC 

6421 AGTTOCGCAG CCTGAATG3C GAATGGCGCT TTGCCTGGTT TCCGGC2VXA GAAGCGGTGC: 

6481 OGGAAAGCTG GCTGS^GTCC GATCTTCCTC AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

6541 GGCAGATGCA CGGTTOCSYT GCGCCCATCT ACACCAACGT AACCTATOCC ATTACGGTCA 
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111 

1 CTCCTTG2CA CCGCCTCTG^ TCTGTATCGG GPGGQCTTAG AGTCTOCGGA AZATTGTTCA 

61 CCTCACCATA CffiCPCTCAG GCAAGCTATT CTG1GTTGGG GTGAGTTAAT GAATCTGGOC 
HBF3 ^ HB65F2 



121 ATCTGGCTGG GAAGTAATTT GGAAG2CCCA GCA1CCSGGG AATTAGT3GT CA3CTATGTC 

HB65Flc 

^ i 

181 SATGTTAATA TGGGOCTAAA AATCAGACAA CTATTGTGGT TTCACATTTC CTGCCTTACT 

HB65Rlc 

241 TTTGGAA3AG AAACTGTTTT GGrGTATTTG GTATCTTTTG GAGTGTGGAT TCGCACTCCT 



301 CCCGCTTACA GPCCftXAAA TGOCCCTATC TTATCAPCAC TTCCGGAAAC TACTGTTGTT 

HB65R2 ^ HBR3 

361 A^JOGAOGAG GCAGGTCCCC TAGAAGAAGA AZTCECTCGC CTCGCAGPCG AAGGTCTCAA 



421 TCGCCGOGTC 
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1 3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 
2. 3&.2. Okbp , 



0. 56kbp 
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015 

6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3. M13F2 d4 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6181 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 

^ M13Flcd4 

6241 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 ^ ^ 

6301 TTTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 M13R3 

6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCCCG CACCGATCGC CCTTCCCAAC 

64 21 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 
6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 

65 41 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTCA 
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FA primer FAd4 



68.5 °C 
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1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 

61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

121 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

► 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 

► * — : — 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— — ► ^ — 

Sau3A\ PSAR1C PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 

421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP-1 998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 

<211> 51 

<212> DNA 

<213> Artificial Sequence 



<220> 
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synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized priier sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 



<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 



WO 00/28082 



PCT/JP99/06213 



3/12 

cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 

<2U> 43 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag teg 293 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gegtaatage gaagaggece gcacaaaaag ggttttccca gtcacgacgt tgt 293 



<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 

<210> 14 
<211> 458 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 14 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
ccacacaaca aaaagtaccc ggggatcctc tagagtcg 458 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 • 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 
tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc 
cactggccgt cgttttacaa cgtcgtgact 
ctattacgcc agctggcgaa agggggatgt 
gggttttccc agtcacgacg ttgtaaaacg 
gtcgactcta gaggatcccc gggtaccgag 
tcctgtgtga aattgttatc cgctcacaat 
ctagagtcg 

<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 
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tagagtcgac ctgcaggcat gcaagcttgg 480 

gggaaaaccc tttttgtgcg ggcctcttcg 540 

gctgcaaggc gattaagttg ggtaacgcca 600 

acggccagtg ccaagcttgc atgcctgcag 660 

ctcgaattcg taatcatggt catagctgtt 720 

tccacacaac aaaaagtacc cggggatcct 780 

789 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 17 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 

cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 

cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 

gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 

taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 

tttggaagag 310 

<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 

<210> 19 

<211> 20 

<212> DNA 

<213> M13mpl8 

<400> 19 

ccggggatcc tctagagtcg 20 

<210> 20 
<211> 20 
<212> DNA 

<213> M13mpl8 mutant 
<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 

<210> 24 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence Artificially 
synthesized primer sequence 

<400> 29 

gggtgtggga agctgtg 
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